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What is claimed is: 

1 . An optical informatioh recording apparatus for recording 
5 information in an optical information recording medium having an 
information recording layer in which information is recorded 

utilizing holography, the apparatus comprising: 

/ 

information light gene ration means fo r generating 
information ^ light carrying information; 
10 recording reference ILLgfo t generation means including phase 

modulation means for spatially modulating the phase of light, for 



generating reference light for recording having a phase spatially 
modulated by the phase modulation means; ana 



a recording optical system for illuminating the information 



15 recording layer on the same side thereof with the information light 

I 

generated by the information light generation means and the 



reference light for recording generated by the recording 

f 

reference light generation means such that the information is 



recorded in the information recording layer in the form of an 



20 interference pattern as a result of interference between the 
information light and jLe reference light for recording. 



2. An optical information recording apparatus according to 

/ 

claim 1 , wherein the optical information recording medium has a 

/ 

positioning region for recording information for positioning the 



25 information light arid the reference light for recording, the 
apparatus further / comprising position control means for 
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controlling the positions o^ the information light and the 
reference light for recording relative to the optical information 
recording medium us^ng the information recorded in the 
positioning regioii/ 

\3. An optical information recording apparatus according to 
claim V wherein the recording optical system projects the 
information light and the reference light for recording such that 
the optical axis of the information light and the optical axis 
of the reference light for recording are located on^the^ ame li nfi . 

4. An optacal^nf ormat ion recording apparatus according 
to claim 1, w/erein the information light generation means 



generates the information light in plurality of wavelength bands , 



and the recordirfg\ref erence ligh^generation means generates the 
reference light f or^record4frfg in the same plurality of wavelength 



bands as those of the^ information light, 

5 . An optical information recording apparatus according to 
claim 1 , further comprising control means for contr olling _the 



information light generation means and the recording reference 



light generation means to record information with redun dancy in 



the optical information recording medium. 

6. An optical information recor^rig^method for recording 
information in an optical information recording medium having an 
information recording layer in'which information is recorded 
utilizing holography, the^method comprising the steps of: 
generating inforlnation light carrying information; 
spatially ^cidulating the phase of light to generate 
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reference light for recording havAig a spatially modulated phase; 



and 



illuminating the information recording layer on the sane 
side thereof with the information light and the reference light 



for recording to record the 



information in the information 



recording layer in the form of an in^erf^renc^pattern as a result 
of interference between the information light and the reference 
light for recording. j 

k 

7. An optical information reproducing apparatus for 

r 

reproducing information utilizing holography from an optical 

information recording medium! having an information recording 

J 

layer in which the information is recorded in the form of an 



interference pattern as a 



reproduction reference 



result of interference between 



information light carrying the information and reference light 
for recording having a spatially modulated phase, the apparatus 
comprising: 



light generation means including 



phase modulation means for spatially modulating the phase of light , 



for generating reference light for reproduction having a phase 
spatially modulated by the Jhase modulation means; 

a reproducing optical system for illuminating the 



information recording laydr with the reference light for 
reproduction generated by J the reproduction reference light 
generation means and for coliecting reproduction light generated 
at the information recording layer when illuminated with the 
reference light for reproduction on the same side of the 
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information recording layer that is laminated with the 
reference light for reproduction; and 

detection means for detecting the reproduction light 
collected by the reproducing optical system. 
5 8 . An optical information/reproducing apparatus according 
to claim 7. wherein the optical information recording medium has 
a positioning region for recording information for positioning 
thT^efe^e^ce light foi/ reproduction, the apparatus further 
comprising position c ontrol means for controlling the position 
10 of the refere^cTligWt for reproduction relative to the optical 
information recording medium using the information recorded in 
the positioning region. ^ 



i An optical information reproducing apparatus according 
to claimST. wherein the reproducing optical system projects the 
15 reference \ight for reproduction and collects the reproduction 
light such\at the optical axis of the reference light for 



reproduction ancLthe optic^laxis of the reproduction light are 

\ / 
located on the same line. 

-V — 

10. An optical infjormation reproducing apparatus according 
20 to claim 7 . wherein thel^pr eduction reference light generation 

means generates the reference light^for reproduction in a 
plurality of wavel ength band&^ SHo^the detection means detects 
the reproduction light in the same^plur ality of wavelengt h bands . 

11. An optical information reproducing method for 
25 reprod ucing information ut ilizing holography from an optical 

information recording medium having an information recording 
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layer in tyiich the information is recorded in the form of an 
interference pattern as a result of interference between 



informationlight carrying the information and reference light 
for recording\ having a spatially modulated phase, the method 
comprising theXsteps of: 

spatially\ modulating the phase jof ^ig ht to generate 
reference~Iight for reproduction having a spatially modulated 

phase ; '\ 

illuminating^ the information recording layer with the 
reference light for\ reproduction and collecting reproduction 
light generated at \the information recording layer when 

illuminated with the reference light for reproduction on the same 

\ 7 

side of the information recording layer that is illuminated with 

\ 

the reference light for reproduction; and 

detecting the collec t ed reproduction ^Light. 

12- An optical information recording apparatus for 



recording information in an opticSarinf ormation recording medium 



having an information recording layer in which a change in 
absorbance occurs _ in^ an absorption spe ctrum thereof in the 
position of a wavelength of incidenAlight and in which information 
is recorded utilizing holography, t^he apparatus comprising: 

wavelength selection means fori selecting a wavelength of 
light illuminating the information recording layer from among a 
plurality of wavelengths; \ 

information light generation means for generating 



information light having the wavelength^ selected by the 
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wavelength selection means and carrying information; 

recording reference light generation means for generating 

\ — * 

ref erence light for recording having the wavelength selected by 

the wavelength \selection means; and * 



a recording optical system for illuminating the 
information recording layer on the same ^side. thereof with the 
information light^generated by the information light generation 
means and the reference light for recording generated by the 



recording reference light generation means such that the 

\ 

information is recorded in the information recording layer m the 



form of an lnterf erej^pattern as a result of interference between 
the information light \nd /the reference light for recording. 

13. An optical Information recording apparatus according 
to claim 12, wherein the optical information recording medium has 



/ 

a positioning region for recording information for positioning 



the information light and the reference light for recording, the 
apparatus further comprising po sitio n^ control means for 
controlling the positions of \ the information light and the 

reference light for recording relative to the optical information 

\ 

recording medium using the information recorded in the 
positioning region. \ 

14. An optical information recording apparatus according 
to claim 12. wherein the recording optical system projects the 



information light and the reference light for recording such that 

\ 

the optical axis of the information light and the optical axis 
of the reference light for recording are ltfcated on the same line . 



\ 
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15 . AnVoptical information recording method for recording 
information inVan optical informa tion recordi^ igjrtedium having an 
information recording layer in which ajrtiange in absorbance occurs 
in an absorption fegectrum thereof in the position of a wavelength 
of incident light\and in which information is recorded utilizing 
holography, the method comprising the steps of: 

selecting a\ wavelength of light illuminating the 
information recording ^ayer\ from among a plurality of 
wavelengths ; 

generating information lighjj'' having the selected 
wavelength and carrying Information ; 

Generating reference light for recording having the 

A—--" 

selected wavelength; and* 

illuminating the information recording layer on the same 
side thereof with the information light and the reference light 
for recording to record the information in the information 
recording layer in the form of\an interference pattern as a result 
of interference between the information light and the reference 
light for recording. \ 

16. An optical information reproducing apparatus for 
reproducing information utilizing holography from an optical 
information recording medium having an in formation record ing 
layer in which the inf ormation / is recorded in the form of an 
interference pattern as// result of interference between 



information light hayAng^a^wave^gth^^ among a 

plurality of wav elengths and carrying the information and 
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reference light for recording having the wavelength selected from 
among a plurality of wavelengths, the apparatus comprising: 

wavelength s elect ion jne ang_f or selecting a wavelength of 
light illuminating the information recording layer from among a 
plurality of wavelengths; / 

reproduction reference light generation means for 
generating reference light for reproduction having the wavelength 
selected by the wavelength selection means; 

a reproducing opt3^4]^^yst.em_ for illuminating the 
information recording la/er with the reference light for 
reproduction generated l/y the reproduction reference light 
generation means and for/collecting reproduction light generated 
at the information recording layer when illuminated with the 
reference light for/ reproduction on the same side of the 
information recording layer that is illuminated with the 
reference light tJc reproduction; and 

detection yheans for detecting the reproduction light 
collected by the reproducing optical system. 

17 . An optical information reproducing apparatus according 
to claim 16 , wherein the optical information recording medium has 
a positioning region for recording information for positioning 
the reference light for reproduction, the apparatus further 
comprising/position ccyitrol means_for controlling the position 
of the reference light for reproduction relative to the optical 
information recording medium using the information recorded in 
the positioning region. 
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lk . An optical information reproducing apparatus according 
to claimV, wherein the reproducing optical system projects the 
reference Mght for reproduction and collects the reproduction 
light suchthat the optical axis of the reference light for 



5 reproducrion\and the optical axis of the reproduction light are 

located on th\ sam e line. 

19. An\ optical information reproducing method for 

reproducing information utilizing holography from an optical 

information recording medium having an information recording 
10 layer in which thVs information is recorded in the form of an 

interference pattexn as a result of interference between 



information light Having af wavelength selected from among a 
plurality of wavelengths/ and carrying the information and 
r&f^mael±^r±a^»^cj±a.g having the wavelength selected from 
4" 15 among a plurality of wavelengths , the method comprising the steps 

selecting a waveNlength^T light illuminating the 
information" recording Ayer"" from among a plurality of 

wavelengths ; \ 
20 generating reference Mght for reproduction having the 

— \ 

selected wavelength; ^ 

illuminating the information recording layer with the 
reference light for reproduction and collecting reproduction 
light generated at the information recording layer when 
25 illuminated with the reference lightYE or reproduction on the^same 
side of the information recording layer that is illuminated with 



'4 
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the reference lataht for reproduction; and 

detecting the collected reproduction light. 
\ 

20. An optical information recording apparatus for 

\ 

recording information in an optical information recording medium 

having an information recording layer in which a change in 

_ 

absorbance__occurs iA an absorption spectrum thereof in the 
position of a wavelengthof incident light and in which information 
is recorded utilizing holography, the apparatus comprising: 

wavelength selection means for selecting a wavelength of 



10 light illuminating the information recording layer from among a 
plurality of wavelengths; 

information light generation means for generating 
information light hlrvlng~ the\ wavelength selected by the 
wavelength selection means and carrying information; 

15 recording reference light generation means including phase 



p modulation means for spatially modulating the phase of light, for 

generating reference light for recording having the wavelength 

\ 

selected by the wavelength selection means and having a phase 

\ 

spatially modulated by the phase modulation means; and 
20 a recording optical system for illuminating the 



information recording layer on the same side thereof with the 



information light generated by the information light generation 
means and the reference light for recording \generated by the 
recording reference light generation means \such that the 
25 information is recorded in the information recording layer in the 
form of an interference pattern as a result of interference between 



168 



the information ligKt(and the reference light for recording. 

21. An optical! information recording apparatus according 
to claim 20 . wherein the optical information recording medium has 
a positioning region for recording information for positioning 
the information light and\the reference light for recording, the 
apparatus further comprising ^position _ control means f or 
controlling the positions V of the information light and the 
reference light for recordingVelative to the optical information 
recording medium using the\ information recorded in the 
positioning region. 

22. An optical inf ormation\recording apparatus according 
to claim 20, wherein the recording^ optical system projects the 
information light and the reference light for recording such that 



the optical axis of the information flight and the optical axis 



of the reference light for recording are located on the. same line . 

23. An optical information recording method for recording 

\ 

information in an optical information recording medium havxng an 



information recording layer in which a change in absorbance occurs 



in an absorption spectrum thereof in the position of a wavelength 



of incfderit light and in which information is Wcorded utilizing 



holography, the method comprising the steps of: 

selecting a wavelength of light illuminating the 
information recording layer from among a ^plurality of 
wavelengths ; 

generating information light having tli x | selected 
wavelength and carrying information; 
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spatially modul at ing the pha s e of light to generate 
reference light for recording having the selected wavelength and 



a spatially modulated phase; and 

illuminating the information recording layer on the same 



side thereof with the information light and the reference light 
for recording \:p record the information in the information 
recording layer irkthe form of an interference pattern as a result 
of interference between the information light and the reference 
light for recording, 

24. An optical \information reproducing apparatus for 
reproducing inf ormation\itilizing holography from an optical 
information recording medium having an information recording 

layer in which the informalaon is recorded in the form of an 

\ 

interference pattern as a Vesult of interference between 



information light having a wavelength selected from among a 
plurality of wavelengths and carrying the information and 
reference light for recording havin^the wavelength selected from 
among a plurality of wavelengths and having a spatially modulated 
phase, the apparatus comprising: \ 

wavelength selection means for selecting a wavelength of 
light illuminating the information recording layer from among a 
plurality of wavelengths; 

reproduction reference light : jeneratio^means including 
phase modulation means for spatially modulating th^phase of light , 
^for generating reference light for reproduction having the 
wavelength selected by the wavelength selection meails and having 
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a phase spatially modulated by the phase modulation means; 

a Reproducing o ptical s ystem for illuminating the 

information^ recording layer with the reference light for 
reproductionV generated by the reproduction preference light 
generation means i and for collecting reproduction light generated 
at the information recording layer when illuminated with the 
reference light \for reproduction on the same side of the 
information recording layer that is illuminated with the 

\ 

reference light for ^reproduction; and 

detection mearts for detecting the reproduction light 
collected by the reproducing optical system. 

25 . An optical information reproducing apparatus according 
to claim 24, wherein the optical information recording medium has 
a positioning region for recording information for positioning 

the Reference light for reproduction, the apparatus further 

\ 

comprising position control means for controlling the position 



of the reference light for reproduction relative to the optical 

\ 

information recording medium using the information recorded in 
the positioning region. \ 

26. An optical information reproducing apparatus according 

\ 

to claim 24, wherein the reproducing optical system projects the 

\ 

reference light for reproduction and collects the reproduction 



light such that the optical axis of the reference light for 
reproduction and the optical axis of the reproduction light are 



located on the same line. 



27. An optical information reproducing method for 
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reproducing\information utilizing holography from an optical 
information recording medium having an information recording 
layer in whichYthe information is recorded in the form of an 
interference pattern as a result of interference between 
information lighAhaving a wavelength selected from among a 
plurality of wavelengths and carrying the information and 
reference light for recording having the wavelength selected from 



among a plurality of wavelengths and having a spatially modulated 

\ 

phase, the method comprising the steps of: 



selecting a wavelength of light illuminating the 

^_ — . — a — — ~- — ■■ 

information recording layer from among a plurality of 
wavelengths ; \ 

spatially modulating the phase of li9 ht to generate 



reference light for reproduction^ having the selected wavelength 
and a spatially modulated phase ,-\ 

illuminating the information recording layer with the 

\ 

reference light for reproduction and collecting reproduction 
light generated at the information, recording layer when 

illuminated with the reference light f or\eproduction on the same 

\ 

side of the information recording layer that is illuminated with 
the reference light for reproduction; and\ 

detecting thejc^ ^ected_ xeproduction\aight . 

28. An optical information recording apparatus for 
recording information in an optical inf ormationWcording medium 
having an information recording layer in which information is 
recorded utilizing holography, the apparatus comprising: 
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a pidk-up d evice p rovided in a face-to-face relationship 
with the optical information recordingliiedium, the pick-up device 
having : 

a light source for emitting beams of light; 

infoinnat'^^ generation means for spatially modulating 

the beams of light\^mitted by the light source to generate 
information light carrying information; 



recording reference light generation means for generating 
reference light for receding using the beams of light emitted 

Hi 

10 by the light source; and 

; : r 

□ a recording optical^systeni_f or illuminating the information 

1=* 



recording layer on the same sideVthereof with the information light 

\ ' 

generated by the information Uight generation means and the 
% reference light for recordingVgenerated by the recording 

? 15 reference light generation means such that the information is 



recorded in the information recording layer in the form of an 
interference pattern as a result of\interf erence between the 
information light and the reference light for recording. 

29. An optical information recordin\apparatus according to 
20 claim 28. wherein the recording opt icaAsys tern projects the 
information light and the reference light f or^recording such that 
the optical axis of the information light and the optical axis 
of the reference light for recording are locat ed^n the same l ine - 
30. An optical information recording apparatus according 

25 to claim 28, wherein the light source emits the beams of light 

\ 

in a plurality of wavelength bands. ^ 
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31. An optical information recording apparatus according 
to claim 28, wHterein the pick-up device ha s first light L g^ anjtityi 
mon itoring meansv f orjnonitoring the quantity of the information 
light and second light quantity monitoring means for monitoring 

5 the~ reference lign^t for recording. 

<"*' ~~ 32. An optical information recording apparatus according 
to claim 28, wherein^the pick-up device has reproduction light 
detection means for defecting reproduction light generated as a 
result of diffraction o£ the reference light for recording caused 

10 by an interference pattern formed in the information recording 
layer when the information is recorded in the information 

recording layer. \ 

33. An optical information recording apparatus according 
to claim 32, further comprising control means for controlling a 
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recording operation based on ^information of the reproduction 
light detected by the reproduction light -detection means. 

34. An optical inf onnation\\ recording apparatus according 
to claim 32, further comprising control means for controlling 
illuminating conditions for the \nf ormation light and the 
20 reference light for recording duringy multiplex recording based 
on information of the reproduction^ light detected by the 
reproduction light detection means. \\ 

~35TAn optical information recording apparatus according 
to claim 28 . wherein the pick-up device has f ixing means for fixing 
25 the information recorded in the form of an^interf erence pattern 
in the information recording layer. 
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36 . ^ui optical information recording apparatus according 
to claim 28 Aherein the optical information recording medium has : 
a recording_r\g±on-^where the information can be recorded in the 
form of an interference pattern; and positioning regions provided 



5 on both sides of the recording region for positioning the 
information lighk and the reference light for recording, the 
apparatus further ^comprising control means for reciprocating 
illuminating positions of the information light and the reference 
light for recording \ way of the recording region and at least 
10 a part of the positioning _regions_on both sides thereof so as to 
F' position the information light and the reference light for 

recording relative to the\recording region based on information 
obtained from the positioning regions. 
C5 37. An optical information recording apparatus according 

15 to claim 28, comprising a plurality o f the P ick ^ u P ^_g e ^ j f e ^ ' 

38. An optical information reproducing apparatus for 
reproducing information from anVptical information recording 
medium having an information recording layer with information 
recorded therein utilizing holography, the apparatus comprising: 



20 a pick-up device provided in ^^fac^to- face relationship 

with the optical information recording medium, the pick-up device 



having : 



a light source for emitting beams of^ light ; 
* reproduction reference light generation means for 
25 generating reference light for reproduction using the beams of 
light emitted by the light source; 
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a r-^pVvinnln g optical _ s.ys.tem — for— illuminating the 
informatio^rVcording layer with the reference light for 
reproduction generated by the reproduction reference light 
generation means and for collecting reproduction light generated 
5 at the information recording layer when illuminated with the 
reference light for reproduction on the same side of the 
information recordLg layer that is illuminated with the 
reference light for reproduction; and 

detecti on mean\ for detecti ng_Jhe reproduction light 
10 collected by the reproducing optical system. 

39 . An optical information reproducing apparatus according 
to claim 38, wherein the reproducing optical system projects the 
reference light for reproduction and collects the reproduction 
light such that the axis of the reference light for reproduction 
15 and the axis of the reproduction light are located on t he same 

line . \ 

— rrrr: 4o7An~optical information Reproducing apparatus according 

\ 

to claim 38. wherein the light source emits the beams of lxght 
in a plurality of wavelength band s , and, the detection means detects 



the reproduction light in the same plurality of wavelength bands 
as those of the beams of light emittedW the light source. 

41. An optical information reproducing apparatus according 

\ 

to claim 38, wherein the pick-up device, has light quantity 



20 



monitoring means for monitoring the quantity of the reference 
25 ""light for Reproduction. \ 

42 . An optical information reproducing apparatus according 
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to claim 38 „ wherein the optical information recording medium has : 
a recordingVregion wherj3_information is recorded in the form of 
an^interfereAce pattern; and posltioning regions pro vided on both 
sides of the recording region for positioning the reference light 
for reproduction, the apparatus further comprising control means 
for reciprocating illuminating positions of the reference light 
for reproduction by way of the recording region and at least a 
part of the positioning regions on both sides thereof so as to 

position the reference light for reproduction relative to the 

\ 

recording region based on information obtained from the 
positioning regions A 

43 . An optical information reproducing apparatus according 

\ 

to claim 38. comprising a plurality of the pick-up devices. 



44. An optical information recording/reproducing 
apparatus for recording information in an optical information 



recording medium having an\inf ormation recording layer in which 
information is recorded utilizing holography and for reproducing 



the information from the optical information recording medium, 
the apparatus comprising a pick-up devic^proylded in ajface- 
to-face relationship with^^e\optical information recording 
medium, the pick-up device having: 

a light source for emi 1 1 ing\ beams of light; 

information light generation means for generating 
information light carrying information by spatially modulating 
the beams of light emitted by the light source ,- 

recording reference light generation means for generating 
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reference l^ht for recording using the beams of light emitted 

by the light Source; 

\ 

reproduction reference light generation means for 
generating^efeTehce light for"r^production using the beams of 
5 light emitted by the light source; 

a recordlng /^epTOduc Jjigjgtica 
the same side of the information recording layer with the 
information light generated by the information light generation 
means and the reference light for recording generated by the 
10 recording reference light generation means such that the 
information is recorded in\the information recording layer in the 
form of an interference pattern as a result of interference between 
the information light and the reference light for recording ; 
illuminating the Information recording layer with the reference 
15 -rfgh^for reproduction generated by the reproduction reference 
light generation means; and ^collect ing^reproduc^n_J^ht^ 
generated at the information recording layer when illuminated 
with the reference light for reproduction on the same side of the 
information recording layer that\ is illuminated with the 
20 reference light for reproduction; arid 

detection means for detecting\ the reproduction light 




collected by the reproducing/ reproducing optical system. 

45 . An optical information reproducing apparatus according 
to claim 44. comprising a plurality of tfl ie pick-up devices . 
25 46. An optical information recording medium comprising: 



a first information layer for recording information in the 
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form of an interference pattern as a result of interference between 
information light and reference light for recording utilizing 
holography and f or\generating reproduction light associated with 



the recorded information when illuminated withjref erence light 

5 for reproduction; arid 

\ 

a second information layer which is provided in^a positipjL- 
different from the position of the f Irs t_ information : layer .fnthe^ 

direction of the thickness and in which information is recorded 

\ 

using means different frori^that for the recording of information 
10 in the first information \ayer. 

47. An optical information recording medium according to 

claim 46, wherein information for positioning the information 

W \ 
Hi light , the reference light f orkecording and the reference lxght 

I \ 

- 3 for reproduction is recorded in the second information layer. 

15 48. An optical information recording medium according to 

claim 46. wherein a gap having a predetermined thickness is formed 
between the first and second information layers. 

49. An optical information recording medium according to 
claim 48, further comprising a_spacer for separating the first 

20 and second information layers with % predetermined interval 
between them to form the gap. \ 

50. An optical information recordLig medium according to 
claim 48. further comprisin g^ a tr anspare nt substr ate provided 
between the first and second information lasers to form the gap. 



